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Performance Assessments

� Performance Assessments (PAs) are analyses 
of the fate and transport of contaminants from 
disposal or closure facilities.

� PAs are required for three SRR LWO facilities:
• Saltstone Disposal Facility (SDF)

• F-Area Tank Farm (FTF)

• H-Area Tank Farm (HTF)
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PA Initiatives

� PAs rely heavily on complex, forward looking 
analyses  

� SRR LWO initiatives are in place to 
• Reduce uncertainty in the inputs and assumptions

• Provide greater confidence in results used to 

inform closure and disposal decisions

�Disciplined process in place to address 
potential changes
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Key PA Initiative Elements

� PA Maintenance Plan 

�Unreviewed Waste Management Question 
(UWMQ) Program

� Special Analyses 

� PA Monitoring Activities 

�Regulator/Stakeholder Interactions and 
Reviews
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PA Maintenance Plan

�A strong facet of the DOE PA Program is 
continuous improvement through PA 
Maintenance Program 

�Maintenance Plan details the individual tasks 
scheduled to improve the PAs  
• Research and development

• Comment resolution

�Disciplined process to allocate resources 
considering lessons learned



6S AVANNAH R I V E R S I T E • A I K E N , S C • www. S RRemed i a t i o n . c om

We do the right thing.

UWMQ Program

� Structured process for evaluating facility 
changes and new data  

�UWMQ Program in place to meet the 
requirements of DOE Manual 435.1-1 
regarding PA change control

� Ensures that new data and proposed activities 
are reviewed

� Some UWMQ Evaluations lead to Special 
Analyses 
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Special Analysis Preparation

� Special Analyses (SAs) supplement the PAs by 
using new information to: 
• Evaluate the potential impact of new information on 

PA inputs and assumptions 

• Update the PA fate and transport modeling

� SAs can include targeted sensitivity and 
uncertainty analyses

� SAs aid in evaluating the significance of a 
proposed activity
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SA Example

� FY2014 Saltstone Disposal Facility SA was 
prepared to evaluate a new disposal unit 
design
• Previous disposal units were 150-feet in diameter and 

held approximately 3 million gallons

• The new design is 375-feet in diameter and holds 

approximately 35 million gallons

�The new SA
• Assessed impact on SDF PA assumptions/inputs

• Updated the SDF fate and transport modeling 

• Included additional sensitivity analyses

• Informed waste disposal decisions
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PA Monitoring Activities

� PA Monitoring activities take place 
periodically to:
• Validate PA inputs

• Better understand input variability   

� PA Monitoring carried out through:
• Documented PA Monitoring Plans 

• Inspections driven by facility procedures
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PA Monitoring Examples

� Examples

• Inspection of disposal 

facilities

• Review of relevant 

technical literature

• Groundwater monitoring 
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Regulator/Stakeholder 
Interactions and Reviews 

�Regulator/stakeholder meetings and document 
reviews 
• Provide feedback on the PAs

• Identify areas of interest and/or concern  

�Clear, open and frequent communications are 
critical to success

� PA results and approaches should be 
presented in a manner that allows for common 
understanding by all
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Interaction and Review Examples

� Examples

• Scoping Meetings on PA 

Technical Approaches

• Public Information 

Meetings 

• Public Document 

Reviews 
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PAs are Living Documents

Feedback
Stakeholder Interactions and Reviews 

Continuous PA Improvement

Monitoring
PA Monitoring

Enhancement
UWMQEs/Special Analyses

Planning 
Maintenance Plans
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Continuous PA Improvement

Develop PA

Prepare PA 
Maintenance Plan

Perform R&D 
Activities

Develop SA to 
Evaluate Impact 
of R&D Results

Determine 
whether PA Needs 
to be Revised

PAs include sensitivity analyses designed 

to identify parameters that most influence 

results

The Maintenance Plan 

includes R&D Activities to 

enhance understanding of 

sensitive parameters
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Sensitivity Analyses

� PAs typically include sensitivity analyses to 
determine which parameters exhibit the 
greatest influence on model results

�Types of sensitivity analyses include
• Single Parameter, Deterministic 

• Multiple Parameter, Deterministic

• Multiple Parameter, Probabilistic
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Single Parameter, Deterministic 
Sensitivity Analysis

�The single parameter deterministic sensitivity 
analysis (or “One Off” analysis) provides 
insight to the isolated influence from varying a 
single parameter 

• Example: The FY2014 SDF SA included an analysis of 

technetium solubility where the solubility control was 

varied by an order of magnitude above and below the 

value of 1.0E-08 mol/L
– Section 5.6.6.1 of SRR-CWDA-2014-00006
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Single Parameter, Deterministic 
Sensitivity Analysis

�Technetium Solubility Analysis
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Multiple Parameter, 
Deterministic Sensitivity Analysis

�The multiple parameter deterministic 
sensitivity analysis provides insight to the 
combined influence from varying multiple 
parameters
• The varied parameters are usually related or influence 

results in similar ways

• Example: The FY2014 SDF SA included a “Design 

Margin” analysis which varied the geometry of multiple 

features of the disposal unit design
– Section 5.6.7.2 of SRR-CWDA-2014-00006
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Multiple Parameter, 
Deterministic Sensitivity Analysis

�Design Margin Analysis

Parameter Design
Design with 

Margin
Roof thickness (inches) 12 9

Roof and floor slope (%) 1.5 1.0

Floor thickness (inches) 12 9

Upper Mud Mat thickness (inches) 6 5

Lower Mud Mat thickness (inches) 4 3

Wall thickness (inches, tapered from bottom to top) 24 - 10 20 - 7

HDPE thickness (mil) 100 60
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Multiple Parameter, 
Deterministic Sensitivity Analysis

�Design Margin Analysis
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Multiple Parameter, Probabilistic 
Sensitivity Analysis

�The multiple parameter probabilistic 
sensitivity analysis provides insight to the 
combined influence from varying multiple 
parameters
• The entire population of variable parameters can be 

sampled and analyzed

• Example: The FY2014 SDF SA included a probabilistic 

sensitivity analysis which evaluated the influence of 

hundreds of parameters by analyzing the results from 

many model realizations
– Section 5.6.5.4 of SRR-CWDA-2014-00006
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Multiple Parameter, Probabilistic 
Sensitivity Analysis

� Example
• The Probabilistic Sensitivity Analysis in the FY2014 

SDF SA examined 380 variables that sampled 

different values over the realizations

• Statistical methods were used to determine the 

most sensitive parameters
– Evolving sensitivity over time

– Sensitivity at a specific point in time
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Multiple Parameter, Probabilistic 
Sensitivity Analysis

� Example
• Total Dose from 1,000 years to 10,000 Years (showing top 8 

parameters)
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Multiple Parameter, Probabilistic 
Sensitivity Analysis

� Example

• Total Peak Dose within 10,000 Years (showing top 6 parameters)

t = 10,000 Years, Final Cumulative R2 = 0.83

Variable Cumulative R2 SRRC

Degradation Rate 0.32 0.57

Infiltration Rate 0.51 0.44

Consumption of Water 0.67 0.41

Reduced Region II Kd, Iodine 0.71 -0.20

Technetium Solubility 0.74 0.19

Initial Saturated Hydraulic 

Conductivity of Saltstone
0.77 0.17
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R&D Planning

� In addition to sensitivity analyses, R&D 
programs should also consider concerns raised 
during external reviews of PAs
• For example, stakeholders often provide comments on 

aspects of disposal that were not explicitly modeled 

(due to low probability or low consequence) which 

could become important under specific conditions
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R&D Planning

� Planning of R&D Activities should include 
knowledgeable personnel
• PA Analysts
– Identify parameters to study based on sensitivity or external 

concerns

• Technical Management
– Identify deliverables and set schedule

• Subject Matter Experts
– Determine tests/experiments to enhance understanding of 

sensitive parameters

• Cost Account Management
– Ensure necessary funding is in place

• Stakeholders
– Provide feedback and ensure alignment of priorities
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SDF R&D Programs
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SDF R&D Programs

� Saltstone Critical Property Verification
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SDF R&D Programs

� Emplaced Saltstone Testing
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Continuous PA Improvement

Perform R&D 
Activities

Develop SA to 
Evaluate Impact 
of R&D Results

Determine 
whether PA Needs 
to be Revised

Develop PA

Prepare PA 
Maintenance Plan

Results from R&D Activities will either 

confirm assumptions in the PA or will 

require further evaluation

SAs use results of R&D 

testing to update 

parameter values or 

modeling methods 

Conclusions from SA modeling are 

then compared to conclusions 

from PA modeling to determine if 

a PA revision is required


